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1, INTRODUCTION 

In the internet era, huge data are produced, manipulate, and, consume and it was considered “one of 
the essential value-added pieces of information” among the advancement of the internet-based services [1-3]. 
Hence, maps and location-based services and applications are spread via widespread adoption recently [4-6]. 
Therefore, several devices that are used data with GPS, location tagging has become an increasingly 
prevalent practice [7-9]. These data contain over 80% a geographic reference as well GIS, and spatial 
analysis has adopted a technique in many different fields [10, 11]. Thus, physical location data such as postal 
address require converted to absolute value, such as latitude and longitude coordinates by a procedure called 
geocoding [12, 13]. A postal address is knowledge composition that encompasses different data such as suite 
information, street location, and geographical position [14, 15]. Different countries have various postal 
addressing systems with diverse components ordering, formats, and components themselves [16]. Besides, 
postal address represents diverse languages and grammar in different countries. People are searching for a 
particular address by using a webpage with map services [17]. The postal address should be accurate, up-to- 
date, easy-to-use, and applicable in online and international business processes [18]. Also, Postal codes are 
considered a unique geographic identifier used to study the population-based on assigning contextual or 
environmental information [19]. However, Geocoding is a technique used to assign geographic coordinates 
with a highly accurate way for an individual’s residential location [20]. Postal codes are affected by Multi- 
factor like delivery mode type, representative point type, and community size with observance to the 
accuracy of postal code spatial assignment [21]. Whether delivery mode type factor refers to a mode of postal 
delivery, representative point type factor points to the source of latitude-longitude coordinates 
consecutively [22]. 
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Authors are attempts to produce several postal address and codes. According to [23], The authors 
proposed postal address detection from web pages. The approach experiments results were high precision 
(89.3%) with (3.8%) false alarms rate [23]. Likewise, the study in [24] is presented a geocoded postal address 
for location service-based; the conducted technique include MAC addresses and geographic position of 
wireless LAN access points, and it’s resulted with high accuracy [24]. Besides, [25] proposed a geocoding 
method to design a rural address. The results have shown stability and easy to memorize of the address 
coding [21]. 

This paper discusses how to make simple, short geocode and use it as postal code in addressing 
maps service. Besides, the study designs a mobile-based application to implement the generated geocode 
with multi-functions. The smartphone app capable of inserting various information by a user himself, such as 
address name, type, and phone number and a small note. Later, the app provides the ability to search for a 
specific location like hospitals, schools, restaurants, etc. by providing a referenced database accessibility. 


2. MATERIALS AND METHODS 

To implement the proposed system, Software (S.W) and Hardware (H.W) materials are needed. 
These components are chosen as respect to multi-criteria, such as easy to use, cheap, and available. The H.W 
parts are Laptop HP Intel core 13, RAM 4G, Smartphone for testing like Samsung Galaxy J7. Whereas, 
the required S.W components are Microsoft visual studio community 2015, Xamarin environment with C#, 
SQL Lite, Google maps API, XAML, and Jason. The study used Google Maps to offer satellite imagery road 
maps, 360° all-encompassing perspectives of boulevards (Street View), constant movement conditions 
(Google Traffic), and course making arrangements for going by foot, auto, bike (in beta), or accessible 
transportation. Also, Google Maps provide API, while used Xamarin environment which 1s a cross-platform 
app for a C# programming language to implement the system in smartphones OS. Figure | describes a block 
diagram of the proposed method. 
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Figure 1. Block diagram of the proposed system 





3. RESULTS AND DISCUSSIONS 
Several steps can be achieved to implement the introduce system such as: 
Step 1: The application uses the google maps API to import the map to the application as a workspace. 
Step 2: We build the application depend on the latitude and the longitude of the map to generate a unique 
code (Geocoding) as Figure 2 shows how these lines cross a specific point with a unique value. 





Figure 2. Point of the earth (coordinates) 
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Step 3: The proposing algorithm based on converting between two different based number, such as 
converting between decimal to hexadecimal. The difference is that the algorithm converts the longitude and 
the latitude numbers (base to a value of 10) to a new format based on the value of 62. This base vale (62) 1s 
comes from: 


(26) English Alphabetics + (26) English Capital Alphabetics + (10) integer from 0 — 9 (1) 


It means that this system uses 62 values to represent a number. The procedure of the algorithm is 
proposed as follow: 

Algorithm procedures for converting between two different based numbers as shown in Figure 3. 
Figure 4 describes the pseudo-code of the converting the longitude and latitude values to a new base value. 


1- Get the longitude and the latitude of a specific location, store them ‘as a number and 
for each of them do the following: 

A- Calculate the remainder when the number is divided by 62 and save the value ina 
reminder list. 

B- Divide the resulting number by 62. 

C- Repeat the above two steps until the number is zero. 


D- Each number in the reminder list multiply by 62 to get a new final list. 

E- Each number in the final list represent a unique value from the 62 different values. This 
list accumulates a unique four-digit value from the number starting from the most significant bit 
to the least significant bit. 

2- Combine the two new formats of longitude and latitude to produce one recognizable 
format as a postal address. 





Figure 3. Algorithm procedures for converting between two different based numbers 


AlgorithmPostalAddress(BASE |a...z,A...Z,0...9]) 
Longitude € Value 
Len € 0 
Num € Longitude 
While Num > 0 Do 
Reminder [Len] €Num%62 
NUM € Integer (Num /62) 
Len € Len +1 
End While 
For count €len to 0 do 
Reminder |count] € Reminder [count] « 62 
Reminder count] €BASE(Base_Index] 
End For 


Latitude #Value 
Len € 0 
Num € Latitude 
While Num > 0 Do 
Reminder [Len] €—Num%)62 
Num € Integer (NUM /62) 
Len € Len +1 
End While 
For count € Lento 0 do 
Reminder |count] € Reminder [count] « 62 
Reminder |count] €Base[Base_Index] 
End For 


Postal = Longitude + Latitude 
Save Postal in Datset 


End Algorithm 6 


Figure 4. Longitude and Latitude to postal address 


Based on Figure 1, let Assume the selected point is 32.081737, 44.395168 coordinates which have 
the different properties like; very long and complicated, difficult to use and keep in mind, and hard to share. 
Thus, the proposed procedure in the implemented application solve these issues in the code. This android app 
depending on the latitude and the longitude of the particular point to generate a unique code. The point which 
the system selected will be (29ATm.2cBbc6) as shown in Figure 5. 
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Repeated Y¥ = (29ATm) 62 
Division >» (29ATm_2cBbc6) 


Y= (32081737)10 


X= (44395168)10 By 62 





Figure 5. Geocoding generator method 


On the other hands, our postal code can be easily backed as a multiplication of longitude and 
latitude values. As the 62 base values [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, a, b, c, d, e, f, g, h, I, j, k, 1, m,n, 0, p, gq, u, r, 
Ss, t, v, w, X, y, Z, A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, U, R, S, T, V, W, X, Y, Z] are already 
categorized based on integer numbers, English alphabetic and capital English alphabetic, all we need is to 
prefetch any postal code to its original number. The process starts from the right (most significant digit) of 
the postal code to the left. Firstly, each digit is recategorized according to the 62 values. Then it multiplies 
with the proper base (power of 62). Finally, the result of each digit is added up the produce the final number. 
Figure 6 shows an example of fetching (29Atm) to the real longitude value. 


23*(6240) 


| ee | 
| = | 





Figure 1. Procedure of fetching unique code to its original value 


Step 4: We connect the application with a local database (SQL Late) to store the user data. 
Step 5: Jason is used to transfeing data between SQL Late and the phone. 





Figure 7. Data transmitting between user and phone and reference database 


Step 6: The interfaces of the application designed by the XAML. 
Step 7: The application can track the user location using GPS on the google maps API. Figure 8 provides the 
conducted algorithm and procedures of the application. 
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Figure 8. Algorithm of the smartphone application 


We convert every point in the earth to small code between 2-8 char. It consists of numbers, capital, 
and small letters in Figure 10. Also, we add the ability to the user to uploading the required information for 
the particular address as we see in Figure 9. So, the presented application will give a location information 
service to the user. Whereas, the user capable of search about a specific place or location in the particular 
map via its geolocation and the code place (see Figure 10). 





Figure 9. Geocode Information Insertion by User Figure 10. Extract the geocode information from 
DB reference 


4. CONCLUSIONS AND FUTURE WORK 

In this study, proposed an application to generate a GIS from simple geocode based on GPS and 
reference database. The system provides the ability to most straight forward the long coordinate’s code to 
simple geocode which the code depends on longitude and latitude hence it has various advantages such as itis 
unique code, covered all the world the application is scalable among the smart devices. In the future, it is 
expected to be used in a wide range at the future via enabling the user to update the place, minimize the 
number of code digits, and avoid the lower-case letters, working on the application design and performance. 
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